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^ ^^l^r ^Hs^* ^«l*Rr $\^7)^-* 2\Z.(°}7>\ PLL)» 7flA]*]- 

4. W PLL^r, ^l^SjS, ^^7l, 7l§^7l, ^^7l , ^l^^#7l ^ *fl2 

-S-^H 7l^*Q<H Aj- 7 j ^^7l^ ^A] oloflol^- Al^ofl 

^ ^ ^MM^ &<&*fl<*) ^71^1 -#7) ^A] 

^t\)o}^ X\^6\] ^*Vuf. Aj-7] 7 ]^«.^ 7 ]^ Aj- 7 ] aflo^^ Aj-7] 7] 

^Jl*!] -§-^H 71$ «^C-11olEf ^Al^jr, ^^71^ #^A1J:-. Aj-71 71$ 

-g-$3HB} ^1^1 ^ ^71 ^A]«-7l^ ^A] oloflo]^- Al^o]! -g-^SH 

^A] «-$C-H0lB} AIJ:^- ^Al^Jl, ^Al-g- #<&Z\}0] ^71^1 #^A]^^ ^- 7 ] ^ «. 
$^H^ Aljrofl AJ-7] ^l^Aj-^^71^ Aj-71 ^A]«-7lSl #^A]^ £ 

^-71 7l$^7l5l ^^Al^ ^4l«H -sj-^ ^ ^Aj- ^ol» Aj-71 ^12^AJ- 

^#71^ Aj-71 #A}«-- 7 jo} ^B^Jr «J Aj-7] 71 $^7121 #^Al^ # ^A]^ 

£ 3 
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^ ^^l^r ^wl^Rr fltf^l-f-S. ^^.{Phase locked loop 



£ A]~g-s)^ ^2fl^ ^sf^ (frequency synthesizer)^ 1-^- 

£ 2^ £ H ^Bfl^ PLL^ ^^-a] z]- aIj^o] 3}-^£.olcf. 

£ 4^ £. 3°11 £^1=1 PLL^ -g^A] z]- Aljro} 2)-^£ol4. 

^ 6£r S. 5<H1 £Al^ PLL^ a] Z}- Aj^O} 3zl-^£ol4. 

<*> -fHf^I -§-^71^ ^s)-^^ J] (frequency synthesizer HI ^tb 3 

^1 ^ AlTV^- ^a]71^ ^-til^Rr PLL^l ^^14. 

<9> ^7]^, HSZLEfl^l; ^^(programmable counter)^ 



including control circuit for reducing lock-time} 
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it} #3*H=r PLL-i: t^l, °M^°] ^d, ^ 

<n> S. l£- ^^71 7H A r -M-b 7l^-^°] ^r^K 1 ^7] (frequency synthesizer)^ 

<12> £ 1^- ^-S^, ^7lfe, P>o)^(H), ^^71(12), ^^71^-S 3? 

£.(100), ^il-g- ^^<H ^71(13) ^ ^-g- ^7](14)# ^til*}-cf. 

<is> « r °13(ll)<& PLL(IOO)^- ^fl«H*>7l $l*r 2 7fl^ zj^cflolBKD/D ^ En) ^ 

#^(CLK)^r 311c-11o]e}(D/D)^- 7l$^# ^ ^aI^-^-o]] cfl 

t!: 7>^1 <03loH, 3]lcflolE^(En)^ ^ <?]olHl- 71$ ^loflol^. a] 31 

^ ^a] ojoflo]^- a] ^«^-(CLK)^ #3 2]lc]]o]Ef(D/D 

^ EN)7> PLL( 100H SJ^^^l-. 
<w> 7"|(12; Crystal Oscillator)^ *rH!-g- ^^l (13)^ 

(R/V) ^ ^41-8- £<M<H ^71(14)51 #^^1S(T/V)S1- ^sj-^ ^ SUM: «l^>7l ifl 

tr 71^4^ 4IJL(X/0)21 
<15> ^Al-g- #<y-*]H ^71(13; Rx-Voltage Controled Oscillator)^ -fr-f-^i ^7]7} 
^££^ nil ^>-§-*>7l ^ ^7l oIji, £<£^o\ 1^71(14; Tx-Voltage 

Controled Oscillator)^ ^S.^.^ «fl ^>-§-^>7l ifltr ^-^Hi}. 
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<16> PLL(100)£r -fHr^ &$-7)X\^o} ^^o] ^-^2±+6\]*} 

<H ^7H-(13, 14)^1 3#^r ^4^1*1 ^ c-fl Af-g-SH , efl*l 

(111), ^^71(112), 7] ^^71(113), ^^71(114), ^ll^^#7l(115) ^ 
23} -#3 #71(116)-!- 

<17> Efl^(lll)^, ^01^(11)0.5.^ ^ 7fl5l ^1 t^olEfA]^i(D/D ^ En) ^ ^Mft 

^(CLK)^ ^ ^IJKRXDD), 7l§ -S^He}- ^(REFDD) , ^ 

^c-flclE} ^i^(TXDD), ^ °}°1M1- Al^CRXEN), 7}^ 9l c M°}^ ^l^(REFEN) ^ ^ 
< 5l°fl c> ]l: ^lS(TXEN)!- . 

<18> ^^7l(112)^r ^ °J1^]t ^]JKRXEN)°11 -g-^SH ^ ^^o)e|- xijr 
(RXDD)# ^-g- ^alH ^71(13)^ #^^131(R/V)# ^ frt^M ^1 

3KRXDDH ^ ^^^Vr}. 

<19> 71^^^71(113)^ 7l§ ^l^flol^- ^(REFENHl -g-^H 7^ «-^^o]e1- aIJl 

(REFDD)l- ^l^ul, ^r^^7l(12)Sl #^^ls(X/0)# 7l§ ^MH&l- ^(REFDDHl 

<20> ^^71(114)^ 3^0 <el^ol^ ^(TXENHl -g-^H #^1 ^UMb}- 

(TXDD)» ^^>J1, ^TlH ^71(14)21 #^^ls(T/V)« ^ ^cllolB} a] 

sCTXDDH 4^ ^rW". 

<2i> *1U41#3#71(115>^ ^^71(112)^ #^^ls(FDRX) ^ 71^^71(113)21 # 

^^lS(FDREF)* ^41 «H ^ sft# x}o]^r ^#^>J1, 

<22> *l)2fl#3#7l(116)fe- ^^71(114)21 #^a]s(FDTX) ^ 71^^71(113)^1 # 
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<23> 



5E. 2fe £. l°fl 5*1^1 #*fl£l PLL^ -§-*M zj- Alj^ s}-^ Sole}-. 



<24> 



<25> 



(112)21 #?^5:(FDRX)7l- ^t^. °i7H #^Ai^l(FDRX)^ ^ ^-^t-flolEf <03l 
(RXDD)^ trJ-2}- ^Al-g. ^oj-^oi^ 7l(13 )oi ^^Als(R/V)l- ^I^JL 

<26> ojoflol^- 4lS(TXEN)7> feel *M<a] ufl, ^Al«.^7l(l 14 )ol ^ a] Jr( FDTX )7} 

«H9*KH, 71^ <yoflol^- Al^( REFEN )7l- feBl *>°1^ nfl 71^^71(113)21 #^AlJr 
(FDREF)7> ^-^^uf. #^Ai^( FDTX )fe ^a] o]El- aI^ktxdd)^ ^-i-ofl nf^ 

^1-8- ^^^1^^71(14)21 ^^Ai3:( T /v)# ^rtt ^l^olJL, #^A]s( FDREF )fe 7l§ 
^t-flolHj- Al^ (REFDD )oi «-^ofl rrfel- ^^^71(12)21 #^a1^( X /0)1- -gr^tt 41 

<27> ^r^7ll-(112 ifl*l 114)21 #^a]s:1-(FDRX ( FDREF ^ FDTX)^- *l]l$1#3#7](115) 

^ ^I2^^#7l (116)^1^ ^ *W7> «1S 3#3fe3l, £ 2# %^£<5>^ , 

#^^ls(FDRX)2l- #^aij:( FDREF )oi sft^o)?} rx-fl^HM^. 1^^, f^^JJi 
(FDREF) 21- #^AlJ:( FDT x)oi sj\j£2\.o)7} tx-SMt<*\]£\3- 5*1 ^l 6 ! &t}. 

<28> Aj- 7 i rx-fl^oflel^- #7l tx-fl^-oflelfe <?1 0 1H# 4lJL(EN)2l ^ 7 1^2l 

2}>&*}- 0 l-I- 7l^^AS 7}x]7\) 3 2.3., alia ^ ^lS«-(FDRX2l- FDREF ^ FDREF 2}- 
FDTX)2l fl^folfe, ^ Ai^s-dTDRxs}- FDREF ^ FDREF21- FDTX)2l JL-R-21 fl#*>ol6|) # 
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7] rx-fl-SMISl ^ #7l tx-fl^B]^ clsfl^S^., PLL^ ^ c) 3J<H*1>11 

<29> IcJ-SfAi i£^ol O] ^ 7 ]^^ Sj-^-b, tiling ^7l# <H*H 

<30> 7}^*\ ^3^1 <a Efl 0 <Hl 14=^, efl^i, 

^^71, 71^^71, ^^71, ^11^^*71, ^]2^^#7l ^ *U*lM3|3.» 

<31> ^71 efl*]^, ^>o]^ ^-71 &^7}^*\ ^^ofl tfl^ ^Ji# 3E^Kr <U 

^l^]ol^Als# ^^a) ^1 7l^ ^CllolBl- A1JL, ^ 

°m i^*l^ 7fl^]^^-oll tfl^ 5E^Rr «J ^Idl^lB}- 

feel 3^4- 

<33> #71 ^Al^7l^, ^71 ^Al oloflol^- Aljrofl -g-#*M # 7 1 ^ «-^^o]e} a] 

<34> #71 71^^71^ #71 7lll^H2]S.Sl l^Jrofl -g-^M #7l 7^ t-fl o] e}- 
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<35> Aj-7] ^Al«^7]^ Aj- 7 ) ^loflo]^- Al^o)) -g-^H A o V 7l ^ « - m o] A] 

<36> ^71 ^l^^#7l^ ( <#7] ^X\^7) ^ ^>7l 7\^^7}9\ #S^3l^ 

^ ^3}-^ z}o)^. ^-71 ^12^ ^"^#71^, ^-71 ^1^71 ^ ^>7l 7l§^- 

<37> Aj-7] 7]^^ ^^11- ^f>}7} ^tb ^ ^ ^ Efl°cH rrf^, 2fl*l, ^ 

^Hr ^^71^ 3]St 7)1^^4. 
<38> Aj-7] Sfl^, Aj-71 n>ol^ 0.5.«-B) #7l ^y}^9] -g^§;Ofl tfltb ^» 5L^> 

^ Z\^)o]^S.% ^ -ilJL, 7]§ ^C-HolEf Ajjr, ^A] 

y^cflolE} Al^s. #^^31, ^^^o] 7Hs)H*Lol] cfl^j. i^>^ ^ 2]1 

C-Ho]B)-AlS» ^ ^1 °1 ^1^, 7]^ ^}0]\0]M. A]Jr ^A] Ojoflo]^- A] ^ 

<39> #7] *fl2*)Hs]3^r, ^l^B), ^l2^1tf|Bl , ^l#^#^(flip flop), ^12#^#^ 

<40> AJ-7] ^lOjtJlE^, Aj-7] efl^o) ,£7] ^A] o]oflo)-g- Aljro} °}Aj-.g. *y^X\ 7} 31, -tf 

71 7fl2<ytHE^, Aj- 7l efl^O) Aj.7] ^A] Oloflol^- Al^O) ^Aj-^ tiV^Al^lCf. 
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<41> 



#71 ^li#^#^, #^2-*Hl^r #71 



71^^71^ #^^1^7}, D°J^^H1^ 



<43> ^-71 ^^71^, #71 *j|2*fl <H 5) #7] *U*ll ^Ji<ifl -g-^^ #7] ^ 

^^7l^ #71 7l§ ^MM^ ^Jrofl 4^ £-^t}. 



<45> ^-71 ^^7l^ #7l *fl2*H °\ 31 SLQ #71 *H2*lH ^J^l -§-#*W #7l ^ -g- 

<46> #71 ^l^^f7lb, #71 ^^7)9] *J #7l 7} ^^7) 9] 

^ *><>1» #71 ^I2^#^#7l^, #7l #^1^71^1 # 

3^1 Jl £ #71 7)^^7)9] #^^l^Sl ^# ^ ^SK^ ^>ol» 

tgo. A^^^vcf. zj- S^ofl ^<H*> -*f*fl°d^: 



<42> 



#71 *fl2#^^, ^S^HSr #7l 



7)&£^7}B] ^m±3L7}, D°^^H^ 
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<49> £ 3^- , ^-tgo] ^li^Alofloj) rr}-^. PLL-tr , 2fl*l(lll), *fll*H3.3. 

(350), ^^71(320), 71^^71(330), 4^1^71(340), ^l^^#7l(13) ^ 42 

31 #3 #71(14)-!- ^wlW. 
<so> efl*l(lll)^, fH^(Bi£Ai)o.s.^-Bl ^ciMEKD/DM- ^*>^ *r4l £-^r3H 

Hj- ^lSL(RXDD), 7]^ ^t-flolB)- ^lJl(REFDD) ^ ^ c-fl o] e^. a]Jt(TXDD)-I- 

Jl, ^!1^o]b}-(EN)1- hHI tl°ti°ll: ^l^(RXEN), 7l§ <?14 0 11: a]Jl(REFEN) 

^ ^a] oicfloll- a]^(TXEN)» 
<5i> *Hl*lH 3 5.(350)^, Hfl^KllDS^-Bl ^ <£1°1M1- ^ls(RXEN) ^ ^ 

^ofloj-l; ^IJl(TXEN)!- fee} 4i4^Jl(REFC0NEN)# #^ 

< 52 > ^^1^-^71(320)^, 41^31*1(321) ^ ^^Ei (322)1- 

<53> 4l^3l*l(321)^r ^ <?]°lH-i; >{0Jl(RXEN)<*I) -g-^H <r4l "4°1e}- a} ^ 

(RXDD)» r^^^l^Jl, ^^Bl(322)^ ^7l(nl£Al)^ #^^1^ 

(R/V)» 41^31*1(321)1- -g-*fl ^*\& ^ ^r4°M ^l^(RXDD)^ 4^ 

<54> 71^^71(330)^, 42^31*1(331) ^ 71 ^^>^Ei (332)1- ^l^. 

<55> 42^31*1(331)^ 4l4<Hs|S(35)£] #^3L(REFC0NEN)4 -§-^H 
^Jl(REFDD)» i^^i^Jl, 7l^7>-c-^(332)^ ^^^71(^1^1)^ 
(X/0)» 7l§ ^c-flolEl- ^JUREFDDH nj-ef ^tt^. 

<56> ^^71(340)^, 43^31*1(341) ^ ^^Ei (342)1- ^1 tM}. 

<57> 43^31*1(341)^ ^ °]°1M-I- Xls(TXEN)«ll -§-^H ^ ^t\]o]z\. a}jt 
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(TXDD)» i^^*l-Jl, #^a1^(T/V)1- ^ ^jM] 

°M ^Jl(TXDDH n}e]- ^^^cf . 
<58> *fll^^#7"|(13)Tr, ^^71(322)^ #*)4]JL(FDRX) ^ 7]^-g;^7l (330)2] # 

3^]JL(FDREF)2] ^ ^sHr3 *}o-|i- ^2^^-^#7l(14)^, ^-g-^7] 

(340)2] #^^151(FDTX) ^ 7]^^7l (330)2] #^5:(FDREF)2] ^ ^4^2] 

<59> h 4^. s. 3o)] S-Ajs] PLL^ -g-^-Al z}- ai^o] sj-^so] t}. 

<60> £ 4# ^r^l Sl*1M-i- ^1S(RXEN)7]- ^5] s>ol(high)^ nfl , ^^7] 

(320)2] #^^1^(FDRX)7> °] £1} *fll*lH 3 5.(350)2] Jl(REFCONEN)^ 

fee) ?r>ol7> £]<H 71^^71(330)^ #^^ls(FDREF)7> ^^1^1 

<6i> <£a] oioflo]^ A|^( TX EN)7l- ^5] 3>ol^ ufl, ^a] -g-^ 7 ] ( 340 ) <5] #^^ls(FDTX) 

7> ^J*>j1, °1 *fll*lH 3 5.(350)2] #^Jl(REFCONEN):£ fes) *}o} 7 } s]o] 7]§ 

^71(330)2] #^^IS(FDREF)7> ^-A]ofl ^^c]-. 

<62> cfA] ^s^, ^a] oioflo]^- aI^(rxen)^ 3!*] (falling edgeHH 

^£^7] (320)2] #^Jl(FDRX)7]- ^Alofl 71^^71(330)2] #^Aijr 

(FDREF)7> ^-^^Jl, ^] ^l^o]^- A]^( T XRN)2] #^<^HH ^^7l (340)2] 
^ls(FDTX)7]- ^^4" 7l§^7l(330)2] #^^ls(FDREF)7]- ^Mt^. 

<63> ^7]2f ^-o] *\MS\& 7fl2] Aljrs. ^ a] ^(pDRX)^ ^lJi(FDREF) ^ ^IJL 

(FDTX)^- ^JJL(FDREF)^, f^27l«fl ^7]7> ^3. ^^l^Tfl ^c]-. ^ *l#£r, «] 

Jas]^ ^ ^ ^lS(FDRX)2]- ^ls(FDREF) ^ ^lJL(FDTX)2f 4JJl(FDREF)2] ^.4 3# 
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<64> 



<65> £ 5* ^SJ-tS, ^3 ^12^a]^oi] rcj-^ pll^-, efl*l(lll), x\]2*\]o]$\3, 

(360), ^^71(320), 71^^71(330), ^^71(340), ^1^ #3 #71(13) ^ *fl2 

^3#7l(14)» ^wlt!:^. 
<66> 2fl^(lll)^, ^>ol^( C ] E Al)o.s«Ei ^|tilolE}(D/D)t *t=4!*M ^ ^^MH 

Bf Ai^i(RXDD), 7l§ ^cflolB}- ^lJl(REFDD) ^ ^ ^MHb}- >0 Jl(TXDD)l- 

JL, 313HbKEN)# =t^]*M ^ <?] °fl -tlJL(RXEN), 7)^ <?1 °1H 1- ^lJl(REFEN) 

^ ^ ^1 °fl °1 ^ls(TXEN)* 
<67> ^l2^Hs]S(360)^, ^l*?}*! BK363), ^12^^^ (364) , ^1#^#^(361) ^ ^2# 

^#^•(362)1- ^HlW. 
<68> ^io]t^E^(363)^, ^ ^lH* ^1^1(RXEN)# tiV^A] 9)^, ^2^1^ Ei (364)^ 

41 ^^ojl- AlJKTXEN)!- tiV^Al^lcf. 
< 69 > ^ll#^#^-(361)^, €-^-^>(CLK)^l^ 71^^71(330)21 #^ -tl^(FDREF)7>, 92 

3#7KDH1^ ^^(Vcc)^, sl^^XR)^l^ ^l°ltilE^ ^^ 7} o]7V5lJl # 

^^>(QB)S.-^-El ^41 ^HaijkrxcONEN)!- #^%14. 
<?o> ^l2#^#^-(362)^r ) #^*KCLKH^ 71^^71(330)51 #^ ^1^7>(FDREF) , 92 

^^(DHlfe ^^SKVccH, £l^#*KR)ofl^ ^12^1 BlBl (364)^1 ^^7} ^17}-^ 

Jl #3^*>(QB)S«-Ei ^Aj ^HAl^(xxcONEN)* 
<7i> ^Ai«.^7l(320)^-, »1 1^^^1(321) ^ ^^l^Ei(322)# ^tH}. 
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<72> *)1 1^*1 (321)^ *H 2*H<H si S(360)^ 4^ ^H^JURXCONENH -g-^SH ^ 

^cflolEl- a]s(RXDD)» i^^^, ^Hd7b£-Ei(322)^ =r^l-§- *i«M<H 
a1)o] #^a]s(R/V)# ^11^^1(321)1- -§-*n ^ ^c-flolE} a]s(RXDD)^1 4 

<73> 71^^-^71(330)^, ^12^^^1(331) ^ 7l^7>^Ei(332)# ^a]^. 

<74> ^12^^^1(331)^ ^ ^IJKRXENHI -§-#«H ^MH^ 

(REFDD)» ^^S}JL, 71^^^(332)^ ^^SM (n^A] )<S] jL(X/0)-I- 

<75> ^Al«.^7](340)^ ( ^13^^1(341) ^ ^^Bi (342)1- ^1*3:4. 

<76> *ll3^*l(341)^ *fl2*H<H33.(360)£| 4^ ^H^IJlCTXCONENHI -§-#*H ^ ^ 

^cflojE}- a]s(TXDD)1- ^^*>JL, ^SMH ^71(p1^a1)o] #^a]^( T /v)1- 

-g-^M4- AijrerxDDH 44 ^rtb4. 
<77> ^ll^^-^#7l(13)fe, ^Hd^r 71(320)4 #^^1^(FDRX) ^ 71^^71(330)4 # 

341Jl(FDREF)4 4# ^ ^4^r4 ^H* 3#*V4, ^12^ ^-^#71 (14)^, 4^1^4 

(340)4 #^^1^(FDTX) ^ 71^^^71(330)^1 #^>^^( FDREF )^ ^ ^4^r4 4 

°1# ^#t!:4. 

<78> 6€- £ 5^1 £4€ PLL4 -§^44 4 a] ^ sj-^^olcl-. 

<79> £ 5 ^ £ 6-g: 7l^ °Jo|olf ^}J5l(REFENH1 4*fl 71^^71(330)4 

#^Jl(FDREF)7} ^i, ^a} <?]o]]ol^- Ai^(RXEN)7l- ^ *}o) (high)^ *fl *fl2*fl 

<^45.(360)4 ^l*^ 1-^(361) 4 #^Ai^(Rxc0NEN)7l- (320)^1 *)U^i44 

27-14 



1020000065352 2000/11/2 

(321)1- ^Al5Qt}. 2fl*l(lll)£] ^ ^^) Q M ^JL(RXDD)7} 1^*1(321)-!- ^} 
^ (322)^1 ^g-g-sl^, ^^^(322)^, 71^^-^71(330)^ 

(FDREF)^ ^7l^ ^^l^lsl *V ^71 *l<g£ #^^ls(FDRX)# 

<so> 7l§ °l°fl°ll- ^(REFENHl 21*11 71^^71 (330)^1 #^^1^(FDREF)7> tH8€ 

^, ^ ^ °H °1 ^: ^1Jl(TXEN)7} ^21 ^HChigh)^ *fl *)12*1H 3]S(360)£] ^ 2 #^#^- 
(362)^1 #^^Is(TXC0NEN)7l- *ll3i3l *1 (341)« €£r*lW. Hfl^Km)-^ ^ £-^r3H 
n ^IS(TXDD)7> ^^1^71(340)^1 ^3^*1(341)1- -f-*H (342H1 -§^5} 

^, ^7>^Ei(342)^, 71^^71(340)51 #^3l(FDREF)2}- ^7^ «J *]£]£) x>V ^7} 
^ *1<£^ #^^1S(FDTX)» IHMW. 

<8i> ^-7) ^ £0} til HI sl^r ^ 711^1 ^1^1- ^ ^Jl(FDRX)2}- 41JL(FDREF) ^ ^IJl 

(FDTX)^ ^ls(FDREF)^, ^SS7H1 -^7l7> *]3, H^Tll nf^i ^ *l*b8r, «1 

msl^r ¥ ^ ^Jl(FDRX)^ ^lJl(FDREF) ^ ^lJl(FDTX)^- ^lS(FDREF)^ ^1 

<82> ^ M}-^ £ ^ofl £ Al^ H ^^Hll- ^Vjls. ^^51 ^O.q- o]^ oflAl^o] ^} 

£ 71^ ^o>^ -f-AVc^ ^Al^ 7,}^ o}S_*K\ Cfoj:^ £tg ^ -^-*V El- 

^aH17> 7>^*1-^ ^-1: <42M, ^3 7l#^ ii ^ 

^ ^£ ^^^^^^ 7^3 Aj-^o]] ^Sfl^o) ^ ^014. 

<83> Aj-^^J. «|.^ ^-ol ^ Mj-^ofl rcf^ PLLsjS^, ^#7H]A-1 tilJUSl^ <0Jl## s§s§ 
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[^t^ 4] 

^U^cMl #7l 7l^^7]^, 

#7l aflo^^ ^-7} 7l§ ^H^lJ^l -§-#<5>o} ^-71 7l§ ^cflclEf ^Jr^- i 

^ 3) 412^*1; ^ 

#7l ^2i^^l^ #^Al^o11 -g-#«H #71 ^^7} 2] 71 
5] 

*)13^3 *1; ^ 

#71 *)13^H*1^ #^#JL^1 -§-^M #71 ^-g- *}<£*lH ^71^1 
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#7l ^ oloflo]^- Aj^ro] o^o. ^^Al 71^ ^1^^^; 
#7l oloflol^- Aljro} o^Kg- 71^- ^2<y«lBl; 

t^^Hc #7l 71^^712] #^AJ^ 7 > ( ^^^H}^ ^^^<y-o] ; 2l^1^7> 

27-19 



1020000065352 2000/11/2 

#^Rr ^li#^#^(fiip flop); ^ 

#^*H^ #7l 7}^^7]9\ #^A]S7K <y^m*H^ SM^^l, Hl^^l- 

[3^8" 8] 

*)16%H1 A^H, ^71 ^A]^7l^, 

#7l #7l ^l^H ^IS^ -g^M #7l ^A] «-c-11olE]- Ajif ^ 

33)*Rr *fl 1^3*1; ^ 

#7l ^11^^21 #^Al^oll -g-^H #71 ^r#-§- ^l^H ^71^ 

9] 

^]6« 0 H1 SU^H, #7] 7l§^7l^, 

#7l 7l§ olofloU- Aljrofl -g-^sH #7] 7j§ ^CllolBf 

2i^*l; * 

#7l ^)2^^1^ #^3^1 tttW #71 ^^^712] £:^Kr 71 

^l*Kr 3# ^6.3. *Kr fl#^7l ^-S. 

10] 

^16%H1 #71 ^Al^7l^, 
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11] 

*fll*J- ^ XI 6^ &<H*1, #7l ^^7)^S. $3.^, 

2)lC-jlo]^Al5l# #7l ^ ^Cl]ol^ #7] 71$ ^C-HolEf A] 

#7l ^ &^X%o)l% US-, #7] ^ ^IM* #7] 7l§ ^ofloll- Al^ ^ 

^AJ oloflol^- A]^-- #3^Kr 2fl*]§ ^ ^«lSRr ^ ^ <H^7l 

12] 

X13%> vfl*l X15%> ^ X18*J- ifl^l ^110^-^1 5a°H, #71 *fll^fl*l *fl*l #71 
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